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-1.0 11.,TDOD:JCTION

Protection of Hanford Site groundwater resources and assessment of the
effects of their use or contamination upon public safety are required by
federal and state regulations and U.S. Department of Energy (DOE) policy,
(DO€, 1989).

Compliance with constraints applicable to the use of existing wells
requires assessment as to the suitability for use and needs for
rehabilitation, remediation or decommissioning of existing groundwater wells
and other boreholes potentially affecting aq!.!i-fers-beneath the-Hanford Site.

^ 1.1 BACKGROUND
^.^

' Approximately ?, .500 _groundwaxer wells a^....̂ ^a^......n ..̂ e zone boreholes had_.., ,
L* been drilled on the Hanford Site prior to. 1989, over 2,900 still exist

(McGhan,1989). Most-of these borehol_es weredrilled ori.nr to 1987 and do not
1_i___co7LfoJ'YII._topregSentlyaccapted-.constructinn. standards intan ri a_ ri to nrnteCt

groUndwatier, resotre€5-(Ecology, 1990). Approximately 260 wells have been
installed since 1987. These wells were constructed to current standards for
well construction which mandate seals between the permanent casing and the
formation to prevent potential migration of contaminated liquid.

The older wells were generally drilled by cable tool rigs using the
dril? and drive met;^,od. This method entails drilling while driving casing
fitted with a drive shoe to prevent friction locking of the casing. Upon
reaching total depth, the casing was usually perforated to allow inflow of
groundwater. No surface or annular seal between_the_formation and casina_was
emplaced. Lack of seals can allow contaminants from surface water or lateral
flow derived- from -Lribs or waste ta.n.kleaks to migrate along the casing

..-'n,oten-t-la-lly reaching 7r0und^^.'.ter -

Such occurrences have been noted in the past. In response, a program
of surface/annular seal installation was carried out from 1976 through 1985.
The program involved perforation of existing casing and installation of
grouted inner liners in several hundred wells in the 200 Areas. Wells were
selected based upon proximity to potential contamination sources.
Doctimentation of this process was limited to archived drilling logs.

Table 1 provides a
availabl.e data. Over 500
infiltration of sediments

current tabulation
y,rnundwa*er we-lls
or lowering of the

of existing wells based on best
have gone dry through
water table in their vicinity.
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Table 1. Hanford Site Well Use

s=-
r^=
^^_•

.L^

,,e^

HANFORD SITE WELL USE NUMBER OF WELLS

Groundwater Contamination Surveillance 546

Groundwater Hydrological Data Collection 213

Dry Wells for Monitoring Waste Management Facilities 1,196

Basalt Stratigraphy Characterization 241

Water Suaply Wells 13

Wells for Geologic and Seismic Studies 611

RCRA ' reiis 264

EO Oro^yram iCEorLAj . .-. -. i iiA

TOTAL '3,200
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2.0 HANFORD SITE WELL USE

Several programs presently construct and/or utilize

dr i-112d wells to Nrevide- ctarattctizativman^ grorindwater
(DOE, 1989 and Table 1). The programs are summarized in
paragraphs.

2_.1 GROUNDWATER SURVEILLANCEAND MONiT)RTNf PROGRAMS

2.1.1 Site-Wide Surveillance

existing and newly
monitoring data

the following

^
ICY,•,
^ The independent site-wide surveillance program for the Hanford Site is

conducted by Pacific Northwest Laboratory. This program monitors the effects,
if any, of DOE activities at Hanford to onsite and offsite environmental and

Qel natural resources. At the present time, over 795 monitoring wells on the
Hanford Site are used to assess the impact of specific facilities and to trackw...

^..the movement of contaminant plumes from past disposal practices. Many o f the
wells used in this assessment are selected from the operational monitoring
networks to define site-wide contaminant distribution patterns. Both chemical
and radiological constituents are measured.

2.1.2 Operational Monitoring

The operational groundwater monitoring program conducted by
Westinghouse Hanford Company (WHC), which may be considered "near-field
monitoring," addresses groundwater conditions in and adjacent to reactor and
chemical processing operations in the 100, 200, 300, 400 and 1100 areas.
Operational groundwater monitoring has bQen_carried out_at the Hanford Site
since the early days of the project.

2.1.3 Resource Conservation and Recovery Act (RCRA) Permit Characterization
and Monitoring

The RCRA groundwater monitoring program conducted by WHC currently
involves site-specific monitoring and/or well installation at 20 facilities
under EPA interim status regulations. Over 250 new RCRA-compliant monitoring
wells have been installed for this purpose.

2.1.4 Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Monitoring and Site Characterization

Several CERCLA "groundwater operable units" have been identified at
H.anford....Monitoring ulel.lcwiti;in-xhes-eL',^,-lts---are- located -soas to define the
nature and extent of the contaminant plume.

Use of data from existing wells is generally included as a part of a
specific groundwater operable unit work plan. Wells selected often must be,.

Other existing,:..__----- ^G a^ 14w y,.̂ . ^^^,^, eniy we^^s within the operable unit may be -
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identified forreiediation or decommissioning. WHC has responsibility for the

100, 2D0, 300, and 400 a^as and for 500 area wells associated with those
monitoring programs. The U.S. Army Corps of Engineers (COE) has
responsibiiity for the ii00 Area and the Hanford Site North Slope.

2.1.5 Washington 216-Permitted Facilities

Per its adllinistered by W.ashington Administrative Code (WAC) 173-216
(Ecology, 1990b) are required for liquid waste streams. These permits require
sampling and analysis plans and groundwater impact assessments. Existing
vadose and groundwater wells are used for active and inactive crib monitoring.

2.1.6 Washington Underground Storage Tank Monitoring

;., Groundwater monitoring is reauired for underground storage tanks
containing petroleum products and "other regulated substances."

c:ux

^A 2,2 VADOSE ZONE CHARACTERIZATION AND MONITORING

' Several hundred vadose zone wells are used by WHC to monitor
;'p.,

subsurface waste storage and disposal sites to provide early warning of

potential waste movement that could signal potential or future groundwater
contamination problems. Many of these wells may require remediation or

decommissioning to preclUde --groUfldwateY`resouri.e coiltami-natlon caUSed by well

construction inadequacies ( Parker, 1988).

+t,.

2.3 WATER SUPPLY WELLS

A limited number of water supply wells are present on the Hanford Site.
.l_^^J

The wells are used for ^Hater suppiy at iso1a^eu Grac -11t }'^^es or as emergency
facility backup water supplies. These wells may require rehabilitation or
remediation as determined uy t;^e users.

2.4 RESEARCH OR SPECIAL PURPOSE WELLS

Several series of research or special purpose wells have been drilled
on the Ha;lford Site The wells include stratigraphic and hydrologic
investigation boreholes, reactor siting study boreholes and destroyed seismic
t est -.^-- ^e;,T,Ver wells may requlr2 1-^2hab ilit a,r; e.n.-- raca.n.figuratinn or.- b IIVIGD. .^ .. •

remediation.

Z.5 NON-DOE CONTRACTOR WELLS

Several non-DOE contractors such as the Washington Public Power Supply
gystem,Skagit Power, Siemens Nuclear and US Ecology have constructed
characterization and facility monitoring wells. Certain of these wells may be

- -- - Pel -r _...., a;,+;,.., or riarnmmi^^inninnt.r=rGf1 iilf-,cw2ulq^lvn ^L ........^^^.. ........^.

4
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3.0 REGULATORY REQUIREMENTS

3.1 FEDERAL AND DOE REQUIREMENTS

Applicable DOE, other federal, and Washington state statutory
requirements governing use and construction of groundwater wells are
-s-umrrrarrted in Xanr"ord Site vroundwater Protection Management Program (DOE,
1989).

This document also illustrates the groundwater protection strategy
required by DOE Order 5400.1 (DOE, 1988). One of the elements of this
strategy is a management program for groundwater protection and remediation.
This management program requires that well remediation, decommissioning and
maintenance_atans be develnped to s^port operatienal, RCOq and CERCLA

° groundwater monitoring requirements.
Y

wx'.

2 -_S^A_T€STANDARDSFflR WELLL.QNSTRUCTION, MAINTENANCE AND ABANDONMENT,. ..,

^.,.o
The State of Washington Department of Ecology (Ecology) has issued

standards governing groundwater well design, maintenance, construction, and
abandonment in 'dAC 173-160 (Ecology, 1990a). These standards may be applied

^Y+^ the'. '^^'..."^; . . . .. . .
to c cu atlond.nd decommlsgi-oRlnf^lli ^x-Isting wells.

The term decommissioning is used in this plan as equivalent to the
properly completed and documented abandonment of a groundwater or resource
protection well.

'dAC 173-160 may be used =Lo evaiuate the fitness for intended use and
impact upon groundwater resources of existing boreholes. Provisions exist
within the standards for variances allowinq_ alternative_constructi.nn
specifications upon prior application on a case-by-case basis to Ecology

3.3 HANrvRD FEDERAL FACILITY AGREEMENT AND CONSENT ORDER

The Hanford Federal Facility Agreement and Consent Order (Ecology, EPA,
and DOE, 1990, commonly known as the Tri Party Agreement) establishes

---- requirements-for-the--torrduct-of environmental investigations on the Hanford
Site. Functional design requirements for use of existing wells are developed
based upon approved decisions reached under this agreement.

3.4 HANFORD SITE DRAFT PERMIT FOR THE TREATMENT, STORAGE AND DISPOSAL OF
HAZARDOUS WASTE

Several sections of the draft sitewide permit may be directly
aopiicabie to this plan when the permit is in place. Requirements will be
incorporated into this plan when identified.

5
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3.:; OTHER STATE OR RCRA P=RMITS

.--Pei.Piit.$:forG41ear..RCnA-::£jr.-WAC1:Tj-216 fnCY}i1-Ye-S may dpp Iy -tQ 1:n75 pian
or the use of existing wells. Aoplicable requirements will be incorporated
into this plan when identified.

'ifi FNVTR(1NMFNTAI fnMPi TaNf;r

The Environmental Compliance Manual ( 'rJHC, 1988b) establishes overall
envirenmen-ta? eampliance require„e;ts fcr WHO. Applicable requirements are
incorporated into operating procedures and specifications.

6
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4.0 REMEDIATION AND DECOMMISSIONING
ACTIVITY MANAGEMENT AND CONTROL

4.1 IDENTIFICATION OF WELL REQUIREMENTS

Representatives of concerned users may identify existing wells within
or associated with areas of their responsibility for potential use or
decommissioning. Additionally, federal or state regulators may identify areas
to be evaluated or well structures of concern and request remediation or
decommissioning of borehales or graups of boreholes.

Each well proposed for use or decommissioning is evaluated and placed
into action categories based upon applicable present and future use, degree of
environmental impact, location and construction characteristics. SuchCr criteria include:

c°^•r
Potential or present use:

^•.^.---_.__. _. .... ^. Groundwater ^yual ity ariaiis

^_ • Water level measurements
^"0 • Geophysical logging or monitoring

^4\ • Water SIlpplJ

• Groundwater or soil remediation
• Soil characteristics
• No known use.

Environmental affect:
• Potential affect on groundwater resources, particularly the

Columbia River, confined aquifers and groundwater not presently
contaminated

• Demonstrated contamination migration or aquifer interconnection
• Category list.

Location and construction:
• Spatial location with respect to permitted facilities or RCRA site

requirements
• Well configuration.._.

• Well construction materials
• Available construction and maintenance records.

The action categories include:
• t' nr u'r^ 1l- • . +•^ ^_

for
^_^• . •N o_ a r̂^^o er,d: ^2, i its accep ta bl e rur aerlned data qual^ty

objective

• Rehabilitation to original condition required to attain data
quality objective and fulfill criteria for intended use

• Remediation required to protect groundwater resources
------ or to attain required data quality objective

• Decommissioning required, the well cannot be
remediated or has no documented present or future use.

Wells within each action category are assigned priorities and scheduled
for completion-of remedi-ati-on-or abandonment.

7



AHC-SD-EN,-AP-122, Rev. 0

4.2 DESIGN REVIEU AND APPROVAL

The merhanrsm tor-aP;praval unaer tne Ir•̂ „rariy Agreement ( Ecology, EPA,
1 --° i i` ^ i3nnIiiiF;lgg^jl nr nr_^i!'S2a uS2i7r d2L`17mm7SSiGn9-nijyr^itlndWBtcr̂ ŵ.,..e^, r°^.lo icy''^.,

identification of data quality objectives by user groups, selection or-

existing well data points, tabulation of well construction and sampling data
and preparation of a schematic proposal for remediation or abandonment of
enorifir wFllt^Y...., .

This schematic proposal addresses present condition, recommended
actions and suggested well compieiion geametry ort a case b'y case basis. it is
then transmitted to representatives of all other concerned Hanford Site user
entities for review and approval. Comments are incorporated.

When strict compliance with the requirements of WAC 173-160 is not
U" possible for the proposal, application may be made to Ecology for approval of

j a variance prior to the work being done.

The proposal can be presented to DOE, EPA and Ecology during regularly
scheduled overview meetings for comment and concurrence. This review and
concurrence is considered equivalent to the well construction variance process
arTowed in WAC I73=I60=0z0.- Approved meeting minutes can act as the
implementing approval document.

In some cases concurrence cannot be provided during meetings. Approval
and additional guidance if reauired is provided by specific corresoondence
between Ecology, EPA and DOE. This correspondence may be identified as an
action item during overview meetings.

^^^^o^^^ concerning design requirements for use of specificPast corres ,..,.,.._..--
sets of existing wells forms a part of the existing functional design
reqiiirements and is used to generate schematic designs for additional wells to
be considered.

4.3 CONTRACTOR iNTERFACE/RESPu"NSinILITIES

i.n.tegration and coordination of Hanford Site well remediation and
decommissioning activities is necessary to fulfill the requirements of the
Hanford Site Groundwater Management Program (DOE, 1989).

WHC is functionally responsible for management, field direction and
documentation of groundwater well remediation and decommissioning activities
on the Hanford Site. The responsible function also coordinates required
design review and approval for use of existing groundwater wells.

Figure 1 provides a flow chart for completion of identified
requirements for groundwater well remediation or decommissioning.
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USER GROUPS
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Figure I Flow Chart for Remediation or Decommissioning of Hanford Site Wells

--_-_4,4__rnyrnUc-r OF ^DCDATivi^.^i

All fitness-for-use assessments and field operations are planned and
condurtari arrnrrlin.+

to a;;r-^•• -+a.^ nMn^nd^i^+nn
and

't"
-- ^4^ue •- rr^^-^^^ r^a:^^ speciricatTans. Governing

procedures-are Environmental Investigations Instructions (EIIs) contained in
wur_CM_7_7 ;„HD, I aRg_i Epeci:ic E„s are cited within this plan as
applicable.

4.4.1 Fitness-For-lJse

Assessment of fitness-for-intended use of identified wells is done
according to EII 6.6. This EII also provides the mechanism for obtaining
review and approval of proposed schematic remediation or decommissioning
methods. This review and approval process involves all potential users and
involved programs.

4.4.2 Remediation Specifications

A generic remediationtpeci-fication has been prepared for groundwater
Jiwells requirina_remediation (WN6, 1942) . Remeuiation rieid activities are

C^ + oll°=d by =-= R

9
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1.4.+ DeCOi?lisSlOn lilO ReqUi.`"n'm2nts

Decommissioning requirements are contained in WAC 173-160, EII 6.10
and borehole snecific instructions implemented by the fieid operations crews.

4.5 EFFLUENT MONITORING AND WASTE MANAGEMENT

Specifications and applicable EIIs address the effluent monitoring and
waste management requirements of WHC-CM-7-5 (WHC, 1988b) and provide for
contr^ol and disposition of fluids and waste produced during maintenance,
remediation or decommissioning of wells.

4.6 HEALTH AND SAFtIT

Health andsafety requirements are addressed in specifications and
a instructions for all maintenance, remediation and decommissioning activities.

These requirements may include special training, field safety, radiological
^ safety and hazardous waste safety. Excavation and/or hazardous work permits

are obtained for work as needed. Existing procedures and forms are used.

4.7 PLANNING AND BUDGETING

dork within this activity is controlled under the WHC Manaaement
Control System as defined in WHC-CM-2-5 (WHC, 1988a).

4.7.1 Work Breakdown Structure

Work within thi-s--att.,dvity_is a part of the WHC oroduc*_ oriented Work
Breakdown Structure.- An-element of the appiicable-work breakdown structure is
a specific Cost Account Authorization annually developed for well
rehabilitation, remediation and decommissioning. The cost account
authorization contains scope of work, budget, identified milestones and a
Level III schedule for attainment of the milestones.

4.7.3 Cost Account Management

The Cost Account Manager prepares a Cost Account Plan containing the
detailed time-phased planning, monitoring, and controlling of the cost account
work. The cost account plan is then input into the Financial Data System for
tracking to assure that planned work is completed on schedule and within
budget.

4.7.4 Change Control

Changes to schedule, budget or baseline are as specified in WHC-CM-2-5.

m^.
.r

i0
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4.8 REPORTING

4.8.1 WAC it.i-lir0 Reporting

WAC 173-160-050 requires that every well contractor, within thirty days
after completion (or alteration) of a well, submit a complete record on the
construction or alteration of the well to Ecology.

Well contractors must notify Ecology of their intent to construct, re-
construct-, or abandon a well at least seventy two hours before starting work
^y-cIImp}etTon-of a weli construction notification (Start card).

Abandonment procedures for resource protection wells must be recorded
on a form provided--by_Ecology. Well abandonment must be recorded and reported

^ to_Ecology within thirty days of abandonment.

4.8.2 Activity Documentation and Hanford Site Well Database
R

Well remediation and decommissioning field activities are documented as
required by EII 1.6 and other applicable EIIs. Summaries of reviewed field
activity reports are entered into a Hanford Site Well Database system
matntalnedhy WHC'S Fnvirnnmental Field Se;-vi,-es

4.8.2 Bi-Weekly Summary Reports

Summa7'y-activity -r2pCrts-t3-managEment are--prepared-bi-w8^iiy b;y the-
responsible function. Status of remediation and decommissionina activities
completed within the reporting period will be included in the reports.

4.8.3 Annual Report

A1]aT)nualrPrDrt_SLmmdr y?n9-re!!2d!3t-?fl!4 and d°fom"iiSSi^ui^liy^ activitie5
will be prepared and issued for clearance within 90 days after the end of each
fiscal year.

11



WHC-SD-EN-,AP-122. Rev. 0

5.0 REFERENCES

rD O E 1 g88 . "en r+l' 7̂ f̂- fY 1L l r^riP_ ^i ,P"/'U t_._ _..-...^-U ..- t'_:. iT ^rr0^!'^Tm, QoC VT'QE;' J400 1
U.S. Depart.m..ent of Fnerq,v, Was.h.i.nntnn, D.C.

DOE, 1989, Hanford Site Groundwater Manaqement Proqram, DOE/RL-89-12.
U.S. Department of Energy, Richland, Washington, (Under revision).

Ecology, 1990a, Minimum Standards for Construction and Maintenance of Wells,
1 Qr l.i7rlrnn...)^I^c i tnn finfo Il + r nF C.-nlnm, fllvmn,n_-L,..-_,_a ^^sv^r ..o-+c,:o-.._r •r.vc.:^,i ^.:_-.uv ' ^i. v:i:.r c

Washington.

Ecology, 1990b, State Waste Discharge Permit Prooram,
WAC 173-216, Washington State Department of Ecology, Olympia,
Washington.

c^-

^ Ecology, EPA, and DOE, 1990, Hanford Federal Facility Aoreement and Consent
c-=? Order, 2 Vols., Washington State Department of Ecoloay, U.S.

Environmental Protection Agency, and U.S. Department of Energy,
Olympia, Washington.

Zz! McGhan, V. L. , 1989, Hanford We11s, PNL-6907, Pacific Northwest Laboratory,
Richland, Washington.

Parker, D. L., 1988, Vadose Zone Well Remediation Report:
.4SesSm€nt-U sinC trxistii;g--Ddt-a,-SL-°'h!M-AP'00 °, -Re'i-0,'nestiiigi^oils2

rianford Company, Richland, Washington

WHC, 1988a, Managemenf Control System, WHC-CM-2-5,
Westinghouse Hanford Company, Richland, Washington.

WHC, 1988b, Environmental Compliance, WHC-CM-7-5,
Westinghouse Hanford Company, Richland, Washington.

WHC, 1988c, Environmental Investigations and Site Characterization Manual,
WHC-CM-7-7, Voi. 1, Westinghouse Hanford Company, Richland, Washington.
EII-1.6, "QA Record Processing"
EII-6.6, "Resource Protection Well Characterization and Evaluation"
EII-6.10, "Abandoning/Decommissioning Groundwater Wells"
EII-8.3, "Remediation of Groundwater Wells"

WHC, 1992, Specification for Remediation of Existing Resource
Protection Wells, 'rIHC-S-0115, Westinghouse Hanford Company, Richiand,
Washington.

' 12



Received: I Re'erence:
^^, .. • r^^ ^ 1C;CI^ INFORPIATION RELEASE REQUEST

Conoiece for all Tvoes of Release

Puroase ID Nuloer (include revision, volune, etc.)

ICheck(] F ll P
iX] Technlcel Ropartu aper

onlvone [] ThesiaorDiseertation List attachntents.
[] Summery auftixl (] Manual

(] Abstract [] Brochure/Flier None
Vi i [] S t /D b[] sual A d twere eta aseo

Date ReieaSe ReGUi rea
(] Speakera Bureau C Contrclled Document

n Peaterseaaian n e, 2/12/93
(] Videoteoe

Title 'anTord Yiei i Remediaiion-and Uecommissioning Plan Unclassified Category Illpact

UC-not a nnlir_ahle. LevelI _-

New or novel Ipecentablel aubjeet matter? [X ] No Yae
Infarmation received from othera in contidance. such as proprietary data.

It "Yea', hee disclosure been submitted by WHC or other pompeny7
trade aecrecs, and/or inventionel

11 Na N Yes Diselaaure No1el.
[X] No yeslldentifyl

-
GspyiQtKal ^Nj No L j Yes

T.aaemaNS7

^ If •Yea', has written penniasion been granted? No Yes (ltlentity)

No Yes IAttach Permioionl

^-- ..r ot--"- -' ---__
IPfP fnr cnno^ h or

. ere.-. ,,̂. a,.: o^^_^ ,...,.,,^

aTitle of Conference or Meeting
:

Group or Society Sponsoring
-.
C
C'

Dace(s) of Conference or Meeting City/State Will proceedings be published? .. ^ ^_ . Yes

Will matenal be handed outl Yes Nq

Title of Journal

CHECKLIST FOR SIGNATORIES

Review Reouired oer 'aHC-CM-3-4 res 40 Revieuer • Signature Indicates Approval

Name (crincea) Signature Date
Ctaaatlication/Unclauified Controlled

Nuclear Information
[X1

Patent - General Counsel
fxi

L I-Legal - Ceneral Ccunael
L
f

l
X

Il
Applied Tachnabqy/Eacort Controlled

-- -

Information or Inremntjun.l Pr_e.am
L^ L

ryl
^]

WHC Proqrem/Proje<t r
1 [X1

LCummunicationa f ^ rXI

l lRL Pmqrem/Pmject

L

(
XI

r
1

L
Publication Servicee

^ EXIL

MhcrP•v'yram/f^ia ^

`

rI LrXI

Information confqrnn to all aoo(icah[ereeuir etnenis. The above iniormacion is certiried to be correct.

Yes Ne INFORMATION RELEASE ADMINISTRATION APPROVAL STAMP

References Available to Intended Audience r`^I f 1

` ` J

Stamp ia requirep before releaae. fleleese is contingent ueon resolution of
mentlatnrv cpmments. -

T/anmh to DOE-HwDttlce of Scientific I ,

_... .: .. ^ Tac.a,. î n^p-a..,on
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